Hydroxylation of lysyl residues in lysine-rich and arginine-rich histones by lysyl hydroxylase in vitro.
Lysine-rich and arginine-rich histones were examined as substrates for lysyl hydroxylase. Both proteins are known to be rich in lysyl residues, and lysine-rich histone also contains -X-Lys-Gly-sequences, whereas no such sequences are found in the arginine-rich histone. Both histones were found to be hydroxylated by lysyl hydroxylase, and the time courses of the hydroxylation reactions with these substrates were linear for at least 60 min. The Km values observed where 3 - 10(-6)M for heat-denatured lysine-rich histone and 6 - 10(-6)M for heat-denatured arginine-rich histone. Heat-denatured lysine-rich histone was hydroxylated at a higher rate than non-denatured both at 37 and 25 degrees C. No such phenomenon was found, however, when arginine-rich histone was examined as a substrate. Furthermore, at 37 degrees C lysine-rich histone was a better substrate for lysyl hydroxylase then arginine-rich histone, but this relationship was reversed at 25 degrees C. The synthesis of hydroxylysine observed with arginine-rich histone indicates that the lysyl hydroxylase preparation used in these experiments catalyzes the synthesis of hydroxylysine not only in the sequence -X-Lys-Gly-, but also in some other sequences. Certain collagen polypeptide chains are known to contain one hydroxlysyl residue in a sequence other than -X-Lys-Gly-, and the present results may explain this finding.